Some of 5-methyltrypotophan
(5MT)-resistant mutants derived from glutamate producing bacteria such as Brevibacterium flavium, Corynebacterium acetoglutamicum and Micrococcus glutamicus produced a small amount of L-tryptophan, while tyrosine and phenyl alanine auxotrophs of B. flavum did not. 2. 5-MT-resistant mutant derived from the auxotroph for tyrosine and phenylalanine produced 390mg/liter of L-tryptophan at most. A mutant resistant to a higher concentration of 5MT, which was derived from a tyrosine and phenylalanine auxotrophic mutant which was resistant to a low concentration of 5MT, produced 660mg/liter of L-tryptophan. Using this mutant, the effects of the concentrations of components of the culture medium on the Ltryptophan production were examined. The high concentration of L-tyrosine, but not Lphenylalanine, inhibited the L-tryptophan production. Using the improved culture medium, this strain produced 1.9 g/liter of L-tryptophan. As shown in Fig. 1 Isolation of 5MT-resistant mutants. Cell grown overnight in 5 ml of medium 1 were washed once with 10 ml of 0.1 M Na-phosphate buffer and diluted 1:5 or 1:10 with 5 ml of medium 2 or medium 2 plus required amino acids and again were cultured for 24 hr. Then, they were treated with NG as described above and inoculated directly onto medium 2 agar plates supple mented with 5MT and required amino acids. The colonies appearing on the surface of the agar plates during 5-6 day incubation were picked up as 5MT-resistant mutants. in 500 ml-flasks at 30°C for 3 days on a shaker.
As shown in Fig.  3 L-Tryptophan production by 5MT-resistant mu tants of glutamate producing bacteria from M. ammoniaphihmi 7 produced L-trypto phan. Out of these L-tryptophan excretors, C. acetoglutamicum 822-21 and M. amnzonia philum 7-196 were selected as the best L-trypto phan producers, which produced 186 mg/liter and 254 mg/liter of L-tryptophan, respectively. Table III showed the summary of L-trypto phan production by the representative strains.
DISCUSSION
As shown in Table III acetoglutamicum No. 410 produced L-trypto phan. Therefore, for the L-tryptophan pro duction, it may be necessary that cells are resistant to 5MT. It is in good agreement with the fact that 5MT-resistant mutants of B. subtilis15) and E. coli16,17) produced Ltryptophan. That is to say, in these bacteria, the tryptophan-biosynthetic pathway seems to be strongly regulated by L-tryptophan. There fore, unless this regulatory system is genetically altered, L-tryptophan overproduction would not be seen. Such regulatory mutants were obtained as 5MT-resistant mutants which were genetically changed in the repression and the feedback inhibition.
This may be the case also in glutamate-producing bacteria. From this point, the L-tryptophan production is quite different from the L-phenylalanine and L-tyrosine production, which are possibly by the tyrosine auxotrophs and phenylalanine auxotrophs, respectively. Similar difference can also be seen between the lysine and threo nine production by mutants of B. f arum. 18, 19) Thus, lysine can be produced by threonine auxotrophic mutants under threonine limita tion, while threonine cannot be produced by lysine and methionine auxotrophic mutants, but by threonine-and analogue-resistant mut ants in which homoserine dehydrogenase is in sensitive to the feedback inhibition by threo nine. As shown in Fig. 1 , the biosynthesis of L-tryptophan, L-phenylalanine and L-tyrosine has a common pathway in the initial steps, which may be possibly be regulated by L-tyro sine and L-phenylalanine.
Therefore, it would be expected that if tyrosine and phenylalanine auxotrophs of 5MT-resistant mutants are cultivated under the conditions of tyrosine and phenylalanine limitation, the tryptophan production would be increased. In fact, in C. acetoglutamicum, the tryptophan produc tion by tyrosine and phenylalanine auxotrophic 5MT-resistant mutants was 17 times as much as that by simple 5MT-resistant mutants. These tyrosine and phenylalanine auxotrophic 5MT-resistant mutants derived from B. flavum No. 2247, C. acetoglutamicum No. 410 and M. ammoniaphilum produced 390 mg/liter of Ltryptophan at most, even if cultivated in the modified medium. This result suggested the presence of a feedback control by tyrosine in the common pathway of aromatic amino acid biosynthesis in B. flavum. After several modi fications in the culture medium, the L-trypto phan production by strain 555 increased about 3 times, up to 1.9 g/liter which may still be insufficient for the industrial purpose but worthwhile as the first trial for the microbial production directly from simple conventional carbon sources. As shown in the present paper, as well as in lysine and threonine pro duction, the application of regulatory mutants obtained analogue-resistant mutant might be a very promissing method for the amino acid production.
